Purpose: To assess the potential use of shortened protocol MRI of lumbar spine in the investigation of degenerative disc disease in Northern Ireland.
INTRODUCTION
Degenerative disease of the lumbar spine is a common cause oflow back and lower extremity pain. Patients of sagittal T2-weighted images only. All scans were interpreted by one consultant radiologist. The presence of disc prolapse was assessed at each of 5 intervertebral levels, ie L1/2, L2/3, L3/4, L4/5, L5/S1. In addition, the following items were assessed as present or absent -loss of disc height, loss ofdisc hydration, annular disc tears, nerve root encroachment, and thecal sac indentation.
Patients were imaged using a 1.5 tesla Philips Intera system. The sagittal TI-weighted sequence was performed usingTR400 ms, TE 11Ims, matrix 512 x 384, slice thickness 4.4 mm, interslice gap 0.4 mm, field ofview 325 mm, acquisition time 4 min 24 sec. The sagittal T2-weighted sequence was performed using TR 3500 ms, TE 120 ms, matrix 512 x 384, slice thickness 4.4 mm, interslice gap 0.4 mm, field ofview 325 mm, acquisition time 3min 54 sec. The axial T2-weighted sequence was performed using TR 2500 ms, TE 120 ms, matrix 512 x 384, slice thickness 4.0 mm, interslice gap 0.4 mm, field of view 225 mm, acquisition time 4 min 52 sec.
RESULTS
The mean age ofthe patients studied was 54.5 years (standard deviation 18.1 years), with male: female ratio 0.84. Five disc levels were assessed for each of the 35 patients, yielding 175 disc evaluations in all. The sensitivity and specificity of the shortened protocol was calculated using the detailed protocol as the reference standard. In comparison to the (Table I) . For annular disc tears, the sensitivity was 73.7% and the specificity was 100% (Table I) . Table II shows the detection of all types of disc prolapse bythe full and shortened imagingprotocols. The detailedprotocol demonstrated a total of45 disc prolapses in the group of 175 discs evaluated. 39 of the 45 prolapses were detected on the shortened protocol, while 12 discs declared prolapsed on the shortened protocol were found to be normal on the full protocol. This resulted in sensitivity of 86.7% and specificity of 90.8% for the shortened protocol in the detection of all types of disc prolapse.
Of the 40 central disc prolapses found on the full protocol, 35 were detected on the shortenedprotocol (TableIII). The calculated sensitivitywas 87.5% and the specificity was 90.4% in the detection ofcentral disc prolapses. Table IV shows the detection oflateral prolapse ofintervertebral discs. A total of 10 lateral disc prolapses were detected using the full protocol, four ofwhich were seen on the shortened protocol. The sensitivity was 40.0% and the specificity was 100% for the shortened protocol in the detection of lateral disc prolapse.
CONCLUSIONS
The shortened protocol would be a suitable initial investigation for suspecteddegenerative disc disease, in view ofthe short acquisition time required. More detailed imaging would be indicated for patients with significant abnormality on the shortened MR examination. Initial investigation by MR would reduce radiation exposure incurred in lumbar spine radiographs and provide greater diagnostic information.
The detailed protocol detected 17 prolapsed discs whichwere causing thecal sac indentation, with only six ofthese discs detectedbythe shortenedprotocol. The shortened protocol therefore had sensitivity of 35.3% and specificity of 100% in the detection of thecal sac indentation. Of the four discs causing nerve root encroachment on the detailed protocol, one was detected on the shortened protocol. The sensitivity was 25.0% and the specificity 100% for nerve root encroachment by prolapsed discs.
DISCUSSION
The shortened protocol was reliable in the detection of disc degeneration, with high sensitivity and specificity for loss of disc height and loss of disc hydration. The shortened MR imaging protocol was mostly reliable in visualising annular disc tears, with sensitivity of 73.7% and specificity of 100%. In the detection of all types of disc prolapse, the shortened protocol was relatively accurate with sensitivity of 86.7% and specificity of 90.8%. In
The Ulster Medical Journal particular, the shorter examination was reliable in visualising central prolapse, the most common type ofintervertebral disc prolapse inthe study. However, the shortened protocol was less satisfactory in detecting lateral disc prolapses, with sensitivity of 40%. The sensitivity ofthe shorter MR examination inthe detection ofthecal sac indentation (35.3%) and nerve root encroachment (25%) was also relatively low, although specificity was 100%.
Overall, the shortened protocol for MR imaging of the lumbar spine was satisfactory in assessing disc degeneration, disc tears, and most types of disc prolapse. The shorter examination was limited in the ability to detect lateral disc prolapse, thecal sac indentation and nerve root encroachment. However, all of the patients with lateral disc prolapses which were not detectedonthe shortenedprotocol had In summary, this study shows that a shortened MR examination of lumbar spine using a sagittal T2-weighted sequence is effective in detecting degenerative disc changes and most types of disc prolapse. The vast majority of treatable lesions will therefore be detected by use of the shortened protocol. The shorter acquisition time and the increasing availability of MRI facilities mean that this examination is becoming more suitable than plain film radiography in the initial assessment of patients with low back pain. This approach would improve diagnostic yield and reduce the risk of radiation-induced malignancy due to medical exposure in the Northern Ireland population. Widespread implementation of the shortened protocol examination would require sufficient resources to maximise the use of MRI facilities.
